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This invention relates to microbicidal com- 

15 positions characterized by a high degree o! 
toxicity to bacteria and fungi widi which t;!e\ 
come into contact and to a process for prepar- 
ing such compositions. The frci".:cti are 
characterized by a low degree of toxicity to 

20 the higher snitnsls and by the freedom from 
discoloration of tissues and other objects with 
which they come in contact (The preseni 
Application is a Divisional Application from 
Application Number 25122/54- (Serial ^3o. 

25 769, 799) dated August 30di, 1954.) 

The treatment of articles, such as those 
made of fabrics, rubber goads, paper, leather, 
felt, synthetic organic plastics, ceramics and 
other substances, to render them lethal over 

30 long periods of storage and use to micro 
organisms coming into contact with them has 
long jpresentcd a problem for -which no ready 
solution free of other imdesirable effects has 
heretofore been found. The problem of con- 

35 trolling the undesirable effects caused by the 
invasion of bacteria, viruses and fungi of many 
kinds in the vegetable and animal kingdoms 
and the difficulties often encountered in kill- 
ing the invading populations, not only on 

40 living plants and animals but also on the many 
non-hving articles which may serve as carriers 
and harbosers for them, are weE known. Tlie 
advantages of compositions which would be 



them unsuited for many uses or which rend 
their application difficult. For widespread 
use such substances should be non-'toxic to 
humans and the higher animals, they should be 60 
non-irritatmg and non-staining when applied 
to sensirive living or inanimate tissues and, for 
most appiicationSi they should be devoid of 
odor and color and should not themselves 
become colored or develop an odor with the 65 
passage of time. 

It has lono- been known tliat silver salts 
which furm'sh at least a minimum concentra- 
tion of silver ions in aqueous mixtures have 
strong germicidal properties. Such silver 70 
compounds ha-«, however, been utilized to 
only a very limited extent as germicides 
because of _ their known effects in staining 
tissues and in becoming colored when exposed 
to lighs^ espedally when in contact with pro- 75 
teins. Silver compounds which are highly 
soluble in water, such as silver nitrate, are 
unsaisfactory for most such uses because they 
are removed easily by washing and because of 
their well known effect in coagulating and pre- go 
cipitating protein. Colloidal silver has, of 
course, been used for certain limited germi- 
cidal purposes but is highly undesirable in 
applications where the development of color 
o- staining cannot be tolerated. 

li has now been found that certam of the 
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Improvements in or relating to Microbicidal Compositions 



Ij Stanley DunloPj a British Subject, _of 
flie firm H. D. Fitzpatrick & Co.. 3j Gray's 
Ina Square, London, W.Cl, England, do 
hereby declare tlie invention (as coramuni- 

5 cated to me by Pekmachem Corporation^ a 
Corporation organiseS tinder the laws of die 
State of Delawarcj United States of Americaj 
of 5610, Georgia Avenue, West Palm Beach, 
Florida, United States of America), for which 

10 I pray that a patmt majr be granted to me, 
and the method by which it is to be perfoimed, 
to be particularly dracribed in and by the fol- 
lowing statement; — 
This invention relates to microbicidal com- 

15 positions characterized by a high degree oi 
toxicity to bacteria and fimgi widi which tftev 
come into contact and to a process for prepar- 
ing such- compositions. The products are 
characterized by a low degree of toxicity to 

20 the higher animals and by the freedom from 
discoloration of tissues and other objects with 
which they come in contsKt. (The picseni 
Application is a Divisional Application from 
Application Number 25122/54 (Serial No. 

25 769, 799) dated August 30th, 1954.) 

The treatment of articles, such as those 
made of fabrics, rubber goods, paper, leather, 
felt, synthetic organic plastics, ceramics and 
other substances, to render them lethal over 

30 long periods of storage and use to micro 
organisms coming into contact with them has 
long presented a problem for which no ready 
solution free of other undesirable eSects has 
heretofore been found. The problem of con- 

35 trolling the undesirable effects caused by the 
invasion of bacteria, viruses and fungi of many 
Mnds in the vegetable and animal Idngdoms 
and the difficulties often encountered in kill- 
mg the invading populations, not only on 

40 living plants and animals but also on the many 
non-Hving articles which may serve as carriers 
and harborers for them, are well known. Tlie 
advantages of compositions which would be 



effective in killing microorganisms faUmg on 
them or which could be appUed to surfaces 43 
and other places where microorganisms exist 
and which would effectively destroy the 
microorganisms are apparent. 

iVlany substances are Icnown whicji are toxic 
to bacteria or to fungi, or to bodi, and many 50 
attempts have been made to utilize such sub- 
stances either alone or combined with other 
substances to omtrol undesurable microorgan- 
isms. Most substances which have hereto- 
fore been available have, however, possessed 55 
other undesirable properties which render 
them unsuited for many uses or which rend; 
tlieir application difiScult. For ■ Widespread 
use such substances should be non-toxic to 
huraans and the higher animals, diey should be 60 
non-irritating and non-staining when applied 
to sensitive Sving or inanimate tissues and, for 
most applications, they should be devoid of 
odor and color and should not themselves 
become colored or ^vdop an odor witii the 65 
passage oj time. 

It has long been known that silver salts 
which furnish at least a minimum concentra- 
tion of silver ions in aqueous mixtures have 
strong germicidal properties. Such silver 70 
compounds have, however, been utilized, to 
only a very limited extent as germicides 
because of their loiown effects in staining 
tissiies and in becoming wlored when exposed 
to light, especially when in contact with pro- 75 
teins. Silver compounds whicih are highly 
soluble in water, such as silver nitrate, are 
unsaisfactory for most such uses because they 
are removed easily by washing and because of 
their well known effect in coagulating and pre- 80 
cipitating protein. Colloidal silver has, of 
course, been used for certain limited germi- 
cidal purposes but js highly undesirable in 
applications where the development of color 
or staining cannot be tolerated. 

It has now been found that certain of - the 
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sparingly water-soluble silver salts caa be 
utilized readily in the preparation of effective 
microbicidal compositions. Powders^ oint- 
ments soaps, sizing materials and the like 
5 can be prepared which exhibit a hi^ 
degree of fungicidal and bactericidal 
efifecdveness. 

The new compositions comprise a sparingly 
water-soluble germicidal silver compound 
10 which is substantially white in colour and 
which normally beromes discoloured on expo- 
sure to and a light stabilizer for the 
silver compound. When a high degree of 
fmigiddal effectiveness is also desired, a spar- 
15 ingly water-soluble salt of a fungicidal organic 
acid is also included in the compositionj the 
fiingiddal salt being selected so that in con- 
tact with water it furnishes a fungicidal con- 
centration of the organic acid anions but so 
20 that it does not reduce the concentration of 
silver cations in the aqueous mixture below 
that necessary to exert the bactericidal effect 
of the silver cations. 
The compositions can be prepared ia 
25 several ways depending upon the particular 
product which is desired. In preparing 
powdered mixtures, ointments, suspensions 
and lotions, the silver salt and the %ht stabil- 
izer, together with the fungicidal compound, if 
30 desired, can conveniently be milled or agitated 
with the other ingredients of the mixture to 
distribute them dioroughly throughout the 
mixture. In certain cases, especially in the 
case of powdered substances or suspension of 
35 powders one or more of the ingredients nor- 
mally used in preparing the mixture can serve 
as part or all of the light stabilizer and in such 
cases the deliberate addition of another sub- 
stance for the specific purpose of stabil^mg 
40 the silver salt against the effect of light can 
often be omitted 

Thus, a talc preparation can be prepared 
readily by suspending talc, which acts as the 
light stabilizer, in water, dissolving silver 
45 nitrate in the suspension and subsequently pre- 
cipitating silver chloride on the talc by adding 
a solution of sodium chloride to the mixture. 
After adequate stirring, the mixture is filtered 
and washed thoroughly with water and dried. 
50 It is then broken up and milled with calcium 
undecylenate to form a highly eifective germi- 
cidal and fungicidal dustmg powder which is 
remarkably resistant to darkening on exposure 
to light and which can be used on delicate 
55 membranes without irritation or staining of the 
membrane. 

In an alternative procedure for preparing a 
comparable composition, talc is suspended in 
water, silver nitcate is added and silver chlor- 
(SO ide precipitated by the addition of sodium 
chloride as before and then, without filtering, 
a desired quantity of ammonium or other sol- 
uble undecylenate is added to the mixture and 
the latter stirred thoroughly. Sufficient cal- 
tiS cium chloride Is then added to precipitate cal- 



cium undecylenate and the mixture filtered, 
washed^ and dried as before. 

In still another alternative procedure, talc is 
suspended in water, silver nitrate and ammo- 
nium undecylenate are added, together with 7fl 
an excess of ammonia to prevent the precipita- 
tion of silver undecylenate. After the addi- 
tion of sufficient calcium chloride, the mixture 
is carefully neutralized, e.g., with dilute hydro- 
chloric acid, to precipitate silver chloride and 75 
calcium undecylenate and then filtered, washed 
and dried as before. It is sometimes advis- 
able when following this procedure to filter the 
mixture while it is still slightly alkaine to 
insure a more color-stable product. Insofar 80 
as has been observed, diese three methods for 
preparing a dusdng powder lead to products 
which are substantially equivalent. 

In other instances, the silver salt and the 
light stabilizer can be prepared as a separate S9 
mixture, e.g., by milling together or by co-pre- 
cipitation from solution, and this mixture 
then incorporated in the powder, suspension or 
lotion, to which it is deshred to impart micro- 
bicidal properties. 9Q 

The composition of the invention is suscept- 
ible to considerable variation both as to die 
proportions of the essenrial ingredients noted 
and as to the inclusion of other substances to 
impart specific properties to the composition, 95 
It is advisable from economic considerations to 
use as low a proportion of the silver com- 
pound as possible to obtain the desired bac- 
tericidal effect. Generally speaking, from 
about 0.05 to about 1.0 per cent by weight of 10 
silver compound in the composition will be 
found suitable, although somewhat lower pro- 
portions can often be used and higher propor- 
tions can, if desired, be employed. 

The proportion of fungicidal compound can 10 
also be varied over a wide range, depending 
upon the fungicidal effectiveness of the par- 
ticular compound employed, the particular 
organism which it is desired to control, and 
other factors. In most instances, when a salt 11 
of the preferred undecylenic acid is employed, 
the composition can with advantage contai;: 
from about 1.0 to about 10.0 per cent by 
weight of the fungicidal compound, aldiough 
lower proportions are often, effective. Higher U 
proportions can, of course, be used, if desired, 
The li^t stabilizer may constitute a major 
proportion, Le., at least about 50 per cent by 
weight, of the composition. 

The composition can also be modified in 12 
numerous ways to adapt it for particular uses. 
Flavoring agents or odorantc of various sorts 
can be included as well as astringents, skin 
conditioners and the like. It appears that in 
certain instances the ps of the composition is 12 
a contributing factor to its bactericidal or 
fungicidal effectiveness. Compositions com- 
prismg a small proportion of a free basic nitro- 
gen com;|9ound such as ammonia, mono- 
etbanolamme, triethanolamine and die hike, 13 
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often exhibit a somewhat greater bactericidal 
effect than similar compositions identical 
therewith except for the absence of the free 
basic nitrogen compound. The same effect is 
3 also sometimes observed when the composition 
includes an ammomum salt^ such as ammo- 
nium carbonatCj diammonium phosphate^ 
ammomum sulfate, aimnonium chloride and 
the like. Compositions having a pa too far 

10 removed from neuteal are likely to be irritat- 
ing to living tissue and should be avoided 
when such use is intended. It is thought 
tiat the remarkable effectiveness of the com- 
position when applied externally to the skin 

15 may to some extent be due to the presence in 
the perspiration with whjch it comes jn con- 
tact of traces of ammonia, ammonium salts or 
other basic nitrogen compounds. Corapo- 
sitions modified by the addition of t&unic 

W acid are also of value as preparations for treat- 
ing burns. 

As has been indicated previously, the com- 
position of the invention is useful for a greai 
_many applications for controlling fungicidal, 

75 bactericidal and vhrucidal infections and con- 
taminations both when used topically on living 
tissue and on inanimate objects. The extent 
of its usefulness can be judged by its effective- 
ness in -vitro in kUling or preventing the 

30 growth of such representative microorganisms 
as Staphylococcus m'svs, EschedcM coli, 
CohstrMium welchii, AstnMum spom^nedes, 
EbertheUa fyphSosus, Salmonella paratyphi, 
Proteus mimhWs, Shigella Spentma, Strep- 

S5 tococcus hemotyticus, Diplocacctts pnmnvmn, 
Aspergtlltts niger, Pem-dlUum notaium, Tn- 
chophyton inferdigitale, Trichaphytan gyp- 
seuntj, Clidsiomlum glohosum^ Myrothecitim 
vemicana, Aspergillm tm-eits, and the like. 

40 _ As has been noted previously, one essential 
ingredient of the composition of tie invention 
is a sparuigly water-soluble silver salt. Con- 
siderable latitude is possible in the selection of 
the particular silver salt whict can be 

45 employed, due consideration being given to 
the facts fhat it must furnish a germicidal 
concentration of sflvei ioajs in contact with 
water or adsorbed moisture but that it must 
not be sufiiciently soluble to be removed easily 

50 by washing or to lead to the undesirable effects 
in the way of discoloration generally encoun- 
tered when attempting to use a highly water- 
soluble silver salt, such as the nitrate, as a 
germicide. The sparingly water-soluble 

55 silver salts which can be used are those which 
have a solubility in water greater than about 
that of silver sulfide but not appreciably greater 
than about that of silver sulfate. For most 
practical purposes, the silver compound 

60 selected will be a halide or a phosphate. In 
roost instances silver chloride is preferred 
because of its advantageous solubility charac- 
teristics and because of its ready availabflity 
whether used as sach or whefher prepared 

61 during the operation of tiie process by pre- 



cipitation methods. It has also been observed 
that the halides of silver, particularly the chlor- 
ide are somewhat less liable in the presence of 
the light stabilizer to become discolored upon 
exposure to sunlight tiian are the phosphates 70 
and that when usin^ the phosphate a higher 
ratio of light stabilizing compound to sEver 
compound is generally desirable than when 
when using silver chloride. 

The hght stabilizer referred to herein is a 75 
substance which absorbs, or is opaque to, light 
of a wave length which causes discolouration 
of a sparingly water-soluble silver compound 
and which, when in aqueous admixture with 
the comijound, does not deplete the silver ions SO 
in the mixture to an extent such that the mix- 
ture is no longer germicidal. The light 
stabilizer can be either inorganic or organic 
in nature, and can be either a liquid, a solid 
or a paste. Solid light stabilizers should be 85 
finely divided and mixed thoroughly with the 
finely divided silver compound. The finely 
divided silver compound should be dispersed 
in the light stabilizer when the latter is a liquid 
or paste. Examples of inorganic compounds 90 
v;rhich_can be used as light stabilizers include 
water-insoluble phosphates, sulfates, silicates, 
and many other simple and complex inorganic 
salts. . Generally spealdng, the phosphates of 
the alkaline earth metals, including magne- 93 
slum, are preferable from a practical stand- 
point beause of tiiek ready availability, low 
cost and advantageous solubility and color 
charactwistics. Such substances as alumina, 
silica, diatomaceous earth, calcium carbonate, lUO 
zinc oxide and magnesia can also be employed 
advantageously. It has been found that con- 
ventional ointment bases are also suitable as 
light stabilizers, for example boric acid oint- 
ment, zinc oxide ointment and camphor oint- 105 
ment. Soaps derived from a basic nitrogsn 
compound as the base may also be used as 
light stabUizers. Thus the composition can 
be formulated as a dry powder, as an ointment 
or lotion, e.g., toothpastes, dental creams, ilO 
shaving creams and after shave lotions, and as 
a germicidal and fungicidal soap. 
_ Of particular mterest for certain applica- 
tions is the use of starch as at least a part of 
the light stabilizer. Using compositions pre- 115 
pared in this way, fabrics can be starched 
using conventional starching procedures to 
impart to them a high degree of resistance to 
contamination by bacteria and fungi over long 
periods of time. This effect can, if deshred, 120 
be obtained by usbg an amount of starch 
which does not appreciably stiffen the fabric 
and the treated fabric retains its resistance to 
bacterial and fungus infections for long periods 
of time and even through several washings 125 
with hot soap solution, the starch apnearing to 
^ert a "binding effect" in addition to its func- 
tion as a light stabilisKr. Such starch-con- 
taining compositions are of value in the treat- 
ment of cloiiibg, bedding, bandages and many 130 
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other fabric articles. SiEoilar effects can be 
obtained using a non-starclt sizing, such as 
methyl csllulose, ethyl oellnlose, polyvinyl 
acetate and other suitable plasticized or 
5 implastidzed resinsj many of which exert an 
even greater binding effect than starch. 

Also of particular interest are bactericidal 
and fungicidal soaps and detergents prepared 
in accordance with the invention, particularly 
10 those prepared using amine saltSj e.g., the 
alkylolamine salts, such as the monoethanola- 
mine and triethanolamine salts, of fatty acids, 
such as stearic, oleic and palmitic acids, as a 
base and light stabilizer. Soaps prepared 
J5 using these bases, as well as tho^ prepared 
using many of the synthetic detergents, main- 
tain a high, degree of bactericidal and fungi- 
cidal activity when dispersed in water. It 
has been observed that the ordinary conven- 
20 tional alfealj metal soaps appear to destroy the 
bactericidal and fungicidal effectiveness of die 
composition when included therein and for 
this reason are not generally considered suit- 
able. Syitdietic detergents, sudi as the amine 
25 salts of sulfated fatty alcohols, can be tised in 
preparing the composition, if desired. 

It has been mentioned previously that a 
sparingly water-soluble salt of a fungicidal 
organic acid can be employed in the process 
30 ^ea a composition or article of highly fungi- 
cidal effectiveness is desired. The preferred 
fungicidal organic acids are the saturated and 
■unsaturated aliphatic organic adds having from 
3 to 11 carbon atoms in molecule. Such 
35 acids include propionic, caproic caprylic, pelar- 
gonic, undecylenic, valeri<?, sorbic, oleic, and 
hexenoic acids. In addition to these, how- 
ever, fungicidal organic acids of o±er secies can 
be employed, such as benzoic and salicylic 
40 acids. Salts of ±e fungicidal adds which 
are of particular value arc the sparingly sol- 
uble aluminium, zinc, magnesium and alkaline 
earth metal salts. ITie fungiddal salt should, 
of course, be chosen with due regard to its 
45 toxidty to the higher animals where this is a 
factor. The fungicidal salt should also fur- 
nish, when the composition is in contact with' 
water, a fungicidal concentration of the 
organic acid anions but should not deplete ike 
50 aqueous mixture of silver catiom to such an 
extent that the germicidal effectiveness of the 
latter is imp^red. It has been found in prac- 
tice that the alkaline earth metal salts of 
undecylenic add, particularly calcium undecyl- 
55 enate whidi has not been described previously, 
can generally be used with advantage. 

In the examples which are given below, the 
products prepared were tested in most 
mstanoes using a modification of the United 
60 States Food & Drug Administration method 
for assayhig penicillin employing an agar 
medium. 

Example 1 
A first solution was prepared by dissolving 
65 10 grams <tf silver nitrate and 5 grams of crys- 



talline magnesium nitrate in 1000 milliliters of 
water. A second solution was prepared by 
dissolving 8 grams of sodium chloride, 10 
grams of disodium phosphate and 2(X) milli- 
Uters of acjua ammonia in 8CK) milliliters of 70 
water. Two hundred grams of talcum 
powder was stirred thoroughly for 10 minutes 
witih. 400 milliliters of the first solution. Four 
hundred milliliters of the second solution was 
then added and the stirring continued for 75 
anoliier 15 minutes. The mixture was fil- 
tered, the separated powder was washed with 
water until free of phosphate ions and then 
air dried over night and subsequently dried 
in an oven at 70°— 90° C. The dry cake 80 
was then pulverized. The powder was pure 
white in color, did not discolor after 10 days 
exposure to sunlight and was antiseptic and 
seif-sterilizing. 

In sunilar manner, and using solutions sirai- 85 
lar to those described above, titanium dioxide 
powder, dental magnesium carbonate and 
powdered aluminium oxide are rendered anti- 
septic and self-steriUzing. 

Example 2 _ 90 

A bactericidal powder was prepared by stir- 
ring together a mixture of 40 g. of calcium car- 
bonate and a solution of 2 g. of silver fluoride 
in 200 ml. of water, A solution consisting of 
10 g. calcium chloride, 50 ml. aqua ammonia 9^ 
and 150 ml. of water was then added and the 
mixture stirred for several minutes and then 
filtered. The predpitate was washed with 
water and dried at 70°— 90" C. It v/as anti- 
septic and self-stcrilizing. The product con- 100 
tained silver chloride and caldum fluoride as 
the co-precipitated salts. 

Example 3 

A powder containing one per cent by weight 
of silver chloride was prepared by mixing 105 
thoroughly together one part by weight of very 
finely powdered silver chloride, which had 
been protected from the light to prevent its 
discoloration, and 99 parts of talcum powder. 
A sample of the dry mixture thus prepared was 110 
exposed to direct sunlight in the open air for 
about 8 weeks. No darkening of the sample 
occurred. A sample of the silver chloride 
used in preparing the mixture when exposed 
to light under comparable conditions was prac- 115 
tically black at the end of the exposure period. 

Mixaires were prepared in a similar manner 
containing 0.1, 0.2, 0.5 and 2.0 per cent by 
weight of silver chloride and exposed to light 
in &e same manner as the one per cent mix- 120 
ture. At the end of the test period the mix- 
tures containing 0.1, 0.2 and 0.5 per cent of 
silver chloride had not darkened and the mix- 
ture containing 2.0 per cent of silver chloride 
showed only a very slight grayish discolora- 125 
tion. Similar mixtures containing 5 to 10 per 
cent of silver chloride darken rapidly when 
exposed under comparable conditions. 



Example 4. 
A mixture containing 44 grams of talcum 
powder, 1 gram of silver chloride and 5 grams 
calcium undecyienate was prepared by mixing 
5 the dry powdered substances together until a 
uniform product was obtained. The mixture 
contained^ 2 per cent silver chloride, 10 per 
cent calcium undecyienate and 88 per cent 
talcum. It did not discolor when exposed to 

iO direct sunlight for several weeks. 

The powdered product obtained was tested 
for antiseptic properties by spreading a few 
tenths of a gram of the powder jn a smail 
depression formed on the surface of an inocu- 

15 lated agar plate and incubating the plate under 
conditions favoring the growth of the 
organism. When the organism used- was 
Staphylococcus aweus the clear zone of inhibi- 
tion around the powder was 2.0 to 2,2 milii- 

20 meters wide. When the test organism was 
Escheiichi coii the clear zone of inhibition 
around the powder was 3.0 to 3.2 millimeters 
wide. When the organism employed was the 
fungus Trichophyton gypseum tte dear zone 

25 of inhibition around the powder was 10.0 to 
10.5 miUimeters wide. 

Example 5. 
Five grams of finely powdered calcium 
undecyienate was mixed thoroughly with 26.4 

JO grams of talcum powder and the mixture 
blended thoroughly with an intimate mixture 
of 0.6 gram of silver chloride in 43 grams of 
talcum powder. The resulting mixture was 
then mixed thoroughly with 25 grams of 

35 powdered corn starch. The final product con- 
tained 0.6 per cent by weight of silver chkiidej 
5 per cent of calcium undecyienate and 25 
per cent of starch and was not discolored by 
several wedw exposure to direct stmlight. 

40 Example 6. 

Forty-one hundredths gram of sodium 
chloride is dissolved in about 300 milliHters of 
water and the solution heated at about 80° C. 
Ninety-nine grams of talcum powder is then 

45 added with vigorous agitation followed by a 
solution of 1.18 grams of silver nitrate in 100 
milliliters of water. The mixture is stirred for 
a few minutes, filtered and the cabe wakicd 
substantially free of soluble chlorides or silver 

50 salts with hot water. The washed product is 
then dried in vacuo. The product thus obtained 
is a white powder containing one per cent of 
silver chloride and is not discolored by several 
wedcs exposure to light. 

55 Example 7. 

Ten grams of a microbicidal starch prepared 
according to the procedure of Example 5 was 
stirred into a paste with 25 to 30 miUiliters of 
cold water. The paste was then stirred slovdy 

60 into sufficient hot water (about 80° C.) to 
make one liter of iSnished product. Vigorous 
agitation of the nuxtute was continued for 



aoout i\> minutes and the dispersion then 
allowed to cool almost to ordinary room tem- 
perature. Keces of cotton fabric were then 65 
dipped in the staich dispersion and air dried. 
After drying, die fabrics were ironed. Ihe 
ironed labrjc was bactericidal, fungicidal and 
self-sterilizing. 

Example 8. 70 
Nine grams of lanolin and 20 grams of 
petrolatum were melted on a water bath and 
mixffid thoroughly. Five grams of calcium 
undecyienate and one gram of silver chloride 
were gi-ound together m. a mortar and the fine 75 
powder stirred thoroughly into the mixture of 
lanoHn and petrolatum. Twenty millimeters of 
water were added and the stirring continued 
until the mixture had thickened to a stiff 
ointment. The resulting ointment was bac- 80 
tericidal when tested against Staphylococcus 
asreus, E$chenchi coli and fungicidal when 
tested against Trichophyton gupseum. 

Example 9. 
Fifteen grams of Carbowax 1000 (manufac- 85 
hired by Carbide and Carbon Chemicals 
Company of America) was dissolved in 20 
milliliters of hot distilled water. Two and one- 
half milliliters of an aqueous one per cenf 
solution of silver undecyienate containing 90 
sufficient monoethanolamine to dissolve lie 
silver undecyienate was then added to the 
Carbowax solution, followed by one gram of 
undecyknic acid saponified with 2.5 grams of 
monoethanolamine dissolved jn 9 milliliters of 95 
distilled water. The lotion was thoroughly 
stirred and cooled to ordinary room tempera- 
ture. The finished lotion contained 0,05 per 
cent silver undecyienate, 2 per cent mono- 
ethanolamine undecyienate, 5.35 per cent free 100 
raonothanolarame, 30 per cent Carbowax and 
62.6 per cent distilled water. The finished 
lotion was both bactericidal and fungicidal. 

Example 10, 
Fifteen grams of calcium undecyienate, 3 105 
grams of silver chloride and 282 grams of 
U.S,P. calcium carbonate^ all in finally divided 
form, were misied thoroughly together and a 
few drops of peppermint oil was blended into 
the mixture. The resultmg mixture was a 110 
satisfectory tooth powder having both 
bactericidal and fungicidal properties when 
tested as previously described. 

Example 11. 



. . soap was prepared by 115 

mixmg 100 grams of technical oleic acid with 
200 milliliters of monoethanolamine. The soap 
was dissolved m 1 liter of distilled water m 
which it was completely soluble. A portion of 
the solution was set aside and labeled " C" for 120 
use as a oosntrol 

Six-tenths gram of silver chloride was dis- 
solved ia 10 milltlit ars of monoethanolamine 
and the soIuti<m mixed thorou^y with 
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another 600 mMitzi: portion of the soap solu- 
tion, at ordinary temperature. This solution 
was labeled " A 
Three grams of undecyknic acid were dis- 
5 solved in 10 milliliters of monoethanolamine 
and added to yet another 300 milliliter por- 
tion, of the soap solution at ordinary tempera- 
ture. This solution was labeled " B 
A number of cotton swatches were con- 

10 taminated by dipping for 15 seconds in an 
aqueous dispersion of Staphylococcus aumis 
and EschericM coU. Some of tiie contaminated 
swatches were then immersed at ordinary tem- 
perature for 15 minutes in a 1 : 5 dilution with 

15 water of soludon "A", others were dipped 
under the same conditions in solution "B" 
and still others in soludon " C The pro- 
cedure was then repeated using other con- 
taminated swatches and a 1:10 diludon of 

20 solutions " A ". " B " and " C ". The swatches 
were flien rinsed thoroughly in water and each 
incubated on an agar plate at 37° C. for 24 
hoiir& No growths of the organisms were 
detected on the plates containing swatdies 

25 which had been dipped in dfher of the dilu- 
tions of solutions " A " and " B All con- 
taminated swatches which had been dipped in 
the control solution "C" were overgrown 
with both of the organisms. 

30 The above procedure was repeated using a 
water suspension of spores of Trichophyton 
gypseum as die contaminating organism and 
using a 1 : 10 dilution of each of the three solu- 
tions "A" "B" and "C". The rinsed 

35 swatches were incubated on plates of 
Sabouraud's agar at ordinary room tempera- 
tore for 10 days. At the end of this period 
swatches which had been dipped in the con- 
trol solution " C" were badly overgrown with 

40 fungus whereas the swatches dipped in solu- 
tion " B '* and " C " showed no fungus growth 



Soap solutions comparable to those des- 
cribed above, but using an ordinary laundry 
45 soap in place of the monoedianolamine soap, 
gave no control of the growth of coman«nattug 
organisms in tests carried out in a manner 
similar to those described above. 
What I daim is: — 
50 1. A microbiddal composition comprising a 



finely divided sparingly water-soluble silver 
compound^ which is substantially white in 
colour and which normally becomes dis- 
coloured on exposure to light, and inter- 
mingled intimately therewith as a light sta- SS 
bilizer therefor, a substance opaque to light of 
a wave length causing discolouration of the 
silver compound, the composition when in 
aqueous admixture furnislung a germicidal 
concentration of silver ions. 60 

2. A composition as claimed in Claim 1, 
and additionally containing a sparingly water- 
soluble fungicidal compound of a fungicidal 
organic acid. 

3. A composition as claimed in Qaim 1 or S9 
2, wherein the silver compound is a silver 
halide or phosphate. 

•4. A composition as claimed in Qaim 3, 
wherein die silver halide is silver chloride. 

5. A composition as claimed in Claim 2, 3 70 
or 4, wherein the fungicidal compound is a 
salt of an aliphatic acid having from 3 to 11 
carbon atoms in the molecule. 

6. A composition as claimed in Claim 5, 
wherein the fungicidal compound is calcium 73 
undecylenate. 

7. A composition as claimed in any of 
Qaims 1 to 6, wherein the light stabilizer is a 
sparingly soluble or substantially insoluble 
material. SO 

8. A composition as claimed in any preced- 
ing claim, wherem the light stabilizer is the 
major proportion of the composition. 

9. A composition as claimed in Claim 8, 
wherein, at least, the major proportion of the 83 
light stabilizer is starch, 

10. A composition as claimed in Claim 8) 
wherein the light stabilizer is an ointment or 
lotion base. 

11. A composition as dahned in Claim 8, 90 
wherein the light stabilizer is a basic nitrogen 
soap base. 

12. A microbicidal composition sul»tantially 
as hereinbefore described with reference to any 

of the specific e^iOTles. 95 
H. D. FrrZPATRICK & CO., 



3, Gray's Inn Square, London, W.C.1, 
and 

94, Hope Street, Glasgow. 
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